3 <^@ 2 " 



Ou^r'j v_L*j£J ' < 0c* 



3 J>>J ' (vllU lAj 



V 



u\ 






jLdlj </tWl glsdl 
iuJl 

: *-aM* 

\tyrd^» *jtj^ *?* y J <W* C 21 

ja £jjdl I JLa Oj£-Z>j (East African Shield) ^JiJl £jOJl y 

oLUp JaI LpJa— ^Jlj il^xsllj SJpUJI j_pM» 
(Peniplainjilf-* 4 «-i iik> icJiiJI oLJ-t v_I>- J*^>- i> y x~ l l 

(jy» U Laj^p y olo^-j t5 • 

*— -I Ijj ^ y*Jl* ^ LM * 1 Ujtft of Nl c y*Jl y** 

. (Cretaceous) ^^uiUaJ I j~a*i\ v_— *ij jj (Jurassic) ^paJl 

t_*j_«dD iJjlP (j i-U-Jl 4-«yJl ij vM* i—ljOJl Ja-Uj 

£ljjf vi — >»JL i— -I jOJl JjUlJj . . 

Ukjliil til) iSj 3j-*a)I y 5J->J jj-»«-<aJl 

. ^jruiLWI yj^Jl _/-***' y *^f J cj-fjfb 

) JfpDl j M-y yjff f-^f <jf 

<JI II* ^yj j iSiOJ-l yll f«i ( 

. i-yll <f>- L-j— Ji LwJJI *>L* oliJajl J~* 

^Lkll g&Jl 

Jp ij&jLl ijyw*Jl olJb~jil y iJP (_JI <jly»ll 

J£ I (Y l )) £fy.J iOpliJI j>W» 

jUiS'j yJI iypJI I 4 IU j*>fj UyPj ^ • J>j 




i-CJLiJl Jf*~ UU- «jPjVl £■!»-> .J* UjLii»l 

jl_£L J i-iUslI if J^>- Jl^j 

: JtJl J>«JI Jp i!U>-Vl Jl ^JiVl Ol-b»-jJl oi* i-L*rj 

(Wa)id Sandstone) J * Jt jLp-^ 11 i cjL>j& - > 

i J l(-i 4-ik> J £ iUJU is yZ£- jj-Jl j -L-^' V"'-* J 

£UJI Jp • j£—jj>J <-ij-J-l ' « k; « <i _/A> 

Jp J*jJl jp*»^I C^* (Basement Rocks) 

oL-> Jv-51 j->*^l <y oL-jp 

Jl i_iLpVlj j**2J • j-olj^l 0«L*-* t/ 4 

(Cross Bedding) jt JL»l*i» J^UaJ (Bedding) ^Uil 

{jA Ootf jLjif J*A4 C..;.. «jj -ii V_—*ljjJl Of Jl XJ-i 

£JLj . U^l j-Udl j *1^1 >* Ujj bb *la Jp y/JI 

Uj*p JbJl^ -iij(X j£*£) t • * Jl^>- lii*-* 

Ijit ^ *j>y uJl i-yJl tfUl J I***** LiU l*UL^O^n>&*- ) 

. <Zt\jjA>- Jp N 

(Kohlan Formation)! 0 Sp«£)I i obp . T 

j*A J»t jo!^ V- 4 V W* ^*j a 4 Oj&e j 

J* 4 U-IJLL* 4 lut j pi — ii ; l» Aj-Jfj Jl 4 — »UpMU t •Aj^'J-Jl jj->«-p ,>• 

jj^w» 4j>w» . VW J* JaWIj 

o!A>^3I ^->j JljJ-I J-** ^ (j 4 i^pl-i* <*s*j olilj Jp o*A^«53l 

oLj^tM LjJU j £ 1 L*J tiiJSj ^UJt 4-ij j-*ilj ^il ^lj>^-l j** 

J*ry Nj ( Y j£»£) I /* ) d * ^?ij ( ) ^t'Y ) V4*^l 

Jp 0^>«£)l j _^-p ^PjP -la>- J !(-£ v - *^. 

iJL» J <Z-yAjj JL ij Aijj-^-l I 01 j-wJl ) l->^uj oOpliJl j^»«-P 

• ( ' J^) <> j& ^ J* Fluviolacustrine^j^ 




(Amran Llmastona) jjJLl < 01 . Y* 
• £ 0 ^ <J Jjf li> j/uo 

jj-iU-VU ViJt j-^l jj-** 0 J* ^ Iff «—«»■ <>**M <^*IjV 

yS>ij^j i ^ • jl*^( t \ ^ \ Y jl^< ) (^ J^«i) jU^Ij ( \ji •«• 

U 01S" Olj (j*-Jl *U«jf <*l£ j i » jy** 0 ^yj ( 

<w» jL» - jy* ( J~»- - oJU^tf <idla'.« <j (JjVl *>■ jjJU ^pP jVl jwla.* (Jp 

/ Lf- J_>-jJ j-iU» oUa^ C J y-Jl (J ( _ r PjVl j£jtJ Ifit VI 

0-**M <J* ^j^-l jj <£y ~* ^ ^UJaJl <-— <ljj 

• ow*j^Ai «---^ijJ Jlk J j*Ji «--»^ jj k iS^y. 

jliU y I 0 r ‘- ■ jjcjj (_£ jl» <— fly..Pj C— <*lj J ( <1)1 IjPpJl i oUj JU r 

Jp 0^41*51^1 ^ ^L U oJb‘Ul *U)I JliJi jJLl Of VI y-V 

£rl> lyu Y'A* Jlj>- jjiwiJl <ilw ^»J . (Y J£**) Jv*l y^-b 

. >tdl ^jl^JLI Jl k-jVl ^IjjJLl j#t> 



(Tawila Sandstone) J* J \ « iU^Wl » oL/!. i 
( ' * J£**) *4*^* oliJ» J a^-ji oLjJ-l J«j jp^p- ja djtej 

j^ai-l ^jAmj (Jl iiLpVU vJLpli Jp viL^lfil J-ikJl y iiJ* Jt>-jJ ^ 
o^L^k jlSjj Ur 4 iJUcJl oLU*Jl J*ai i 01 ^«*jJI i j y *-*0 y Litf 0 j£xll 
0 jJ ^ — JL^JI t 4_L^kJI » jy** 0 {f.j& 44f j *i oLUp 

(^jUJI Ijxla.* <y y^Vl 0 jUl (Jl Ji-Jl Ij-xia.* -Up jjAuVl ^ jjp*«aJI 
J jmmJJ . <U jjjl ^)l J»J| OImJ- ^ *V |(AI ip^Ul S^lll Sib jj 4 i fty) 
(Jljp- lf£*— jiJ-jj (Trap) i <—»l j » oLilSJj <-_a>- (Jl L^- 1 ^jkJl » 
^ iJu jj^aJi o ij-kj ( >^vr cJLjjSjJu > ijju rA* 
L-P^P J^xJ. (^f JUb VM' oU>J-l JA JJLiJl ^ VI oU^UM 
(J^-ll j^>«J-l jy~*i <^f lsrjs*f (J I4 1 ' *l'» ^ * (^k'f <J^ (^ j^ ' M . lal U 



_ V _ 




Obj-Jl Jj ( HVV ) iS^ 

J UL^fj ijli &j J , iL^yi , v_— I jj c^mj! Jij . ( \W\ JiUJjj 

(MedJ — Zir Sandstone)^ J\ * £jdl » oUgjft- o 

J iL^Dl ja LfLi-i Jl jij&M l-U j_pw» <JtJ 

jiJ J-V^ ‘ J^jJl l f*tj£j 

viLw £4iJ • j** & kj>* J& J* l«if \<S 

^ jj >*** ^ JI>JLI 1^ >0. Jl^ j^fcJI |JU 

. J aii *L <~0 

(1 . 0 Dogger-Malm J rf.tll i# -ljyL|. < k - , J Vl v# -lj^Ll-UJU 

*9“ 4, S^ | « ^»*Jl ^^JtP ,^1 JJ^I j-^wll JU £• 

^Ij^JLI JUUU^ Jij(o 
J l < -«iJl Jl o\j+s- Jl <L>«J ^jj^l * OI j ^aJI i «_iyu oljj4^L 
(Neritic 4 a^ +e- j^—f- *jj *«> >.. .»lj jJl oJla i *->j , «t -’ ^ ^ 
dA3i Ujj ^Ij^I ^Ijf J fjb alj Environment) 

Sjy*!! 4«>Jilj 4~~J-I (Lagoons) <L * J» LtJ l ol Ijo^Jl ^a ^Jp 0 

j >U*> *1*^ <3^ <Jlc-* trr^ cr**>Vl j •ajifjUS’ 

(V J**) Cretaceous ^jwLkll _ U,|j 
oLUjJI Oifj ijli *Lj Jl iJU IjA j*JI cJj£j *j^-\ j jp+ Jl J*pl j 
iblplj J yiJlj *-^3-1 j C..«. aJ jl ^1 ^pl^Vl olil>- C y i? Jl AjJUuJI 

fc -ir* J " ^s* J* J* j W-y 

41-p- C-i_p«il *\jL iL^kJl 0> Jl i-J J^Jl ( iL^kJl 1 Jtj&j 







iir*J • j-^l Jjuil £liu)l i)U> ^jVl 

4 »j 15 ^«J! ia'I LL^Jail cmoIjj of j^«lJlj 

J VI £kJl > ^ Vj ^1 <>. o^JLlj >-^l >U1I J (Trap Vol) 

0-*^' <-t>* j V-sl^' Ol*i>JI jAo ^JUr J *j 0^* <3^ Jlc^ 

( Horsts ) JJ4UI *>-e^|/j ■ > V - 



(A J^JI) CenazoteiSjJli-l »Li-l - U>«U 



: Tertiary - \ 

( j»*Jl {jA ^l»-jll ji»bil L tjp? j >% Jl ytS> i <!jJL^I 5 Li- 1 v»_Ji>- ijlJU 
oli <LiJ»Li iJL»j y,. *«lj j L— » j* <Jp 



«jd>Jr' V* Vo* u^o* 1 je J 0^* '-V** V 5 >** 0^' 

<L^ijVl L4J yJLiJ ^-*-iil ^jAyJZ L^p L*i i*il j ij-Jjf ^i- Liyt (3 



^ J^U- «Iju ^a*f LjJU (Continental Lithosphere) 

: ^ U L 



C-JjUtS’ 4gJlS^j{ 4 j jli jj ,Hi^ i |IP JjSS 4 litf * j*— P 4gjl^ji Ol jjJ — f 
l>}Lr L» ^ <t^A ( \^©*i ) ^Jl . . . c~51js)tj c-jj^xVlj 

. iJl£ ^Jl i c«»l 1 Spy*ij*jC L* (jw^U.1 -Ifp j V^/i cf - 



Aj jMj 



J oUl^P - i 



vl ? ‘*-*1*$ °M> uy-i Vij^V ^ 

<—»! y j j>M« jaj- JuJi^ j <_~x»l j jJI •JL f: s^j^-jll oLjii-l c-». >■ ■» >* .«lj 

. (jwjjlll _ Jwj»«JjVIj 

^jjJl £JLaJ 4 oLUp ^ I^-p-Lp Uj oJl* (Arching) £ 

j_#*Vl j-**J I *,^-W-U ijlj^ (Normal Faults) £jX*u ^»jJl ^yJl 
jl J *Vl cm^I jJ J^Ji Jp SJUJLp 4gP» L ^ Jl 4 4 la.ll cJlpt ^jJIj 

Faults) 4 *jMA 4-j-j»-j oli £jJ_*pj (Horsts) jj—fkJlj (Grabens) 




\JuS- I ^ y LiJj ioUJl (Jp i*:yp (Strike — Slip 

jSLil uw*j>lll JL4P J (Red Sea Rift Valley) ^pjJb^Vl y-Vl y*Jl 
4 -*p jf 5 y-ti j j_>waJ «3JL>*U <Lil£ ^ olWLLi dJUS Iw~>-Lp J*-«jVlj 

l» (A j£Ji) ^j->y <»L>- J£*- 3* (Oceanic Lithosphere) iiJb- 
<5^^ • . yVl y»Jl j OVl j> J cJlj 

•L-pLj c j^-Vl y »JL) «_jLm>sU ^^IjJI d jJ* isJlS’jJI jLlillj 

JL-^JJ ( _ r _LJl LJjfc* ^ j ^JtJ! Jjj-iJl »lt£l J (Arabian Plate)yyJl 

0 Lj£I J JLpU ^JUIj (Nubian Plate) yyJl £>JUl y t iJlyVl 

Wj V--IJ j ^^^1 ^ xJl 4jlJU o jp3 OJaXj • 

^JLU olJLU <^Jlw cjtJUdJI 44ku j ^JL^J ^p}\ kISJcS 

. >0 * * * J* J' 

>■ « 4> ^1^1? 4j jll 4 «J |^j 

. &JbU ©LJ-I 
•• «* 



(Trap VolcanlcsJiJl^Jl **yJr - *l 

4 t CujjJjVlj t cJjUlS’ ol Sjt jy«*p y 0 j£sj j 

y*Jl J-**r 3-X y*Jl <Jy Juplji* oliJ* &> 3^ (Tuff)UyJlj 

J^> l iUj J jV O^j jj^w> L^Lj JLiUu 
4 -^ w £-4i J £j-UaJlj J«pU 1I y 44 m 1I t^djS^LJlj ijJLJl j ^J»l yJl y 

uii l — V** 3* ,,-^f ( Tra P Vol.) i_Pj^jf 

#L» <LJl5j_Jl jywaJl J^-l-L* . y}te)lj ytil (^jwUJl 

Ot ^Sj> If c-jjrJ^Ul hj dUiSj oly>- ^p ( ol - jl^if ) iip 
il^Ujjp olyi J.cJ>& oi (Trap Vol .)*-»lji **y*± V 1 ^’ 

. ***** ’Ij j}\ ««i> Ji* cJ j& 5 j3t* *jJU ol yi LjiLLjt 




( Alluvial Deposits — Recent Volcanics) 

ULs-f j*S <..«...* jJt jbijJb v—wlj j)\ ® C* ^ryj 

i*jUl OLi^Jl u^b Jt»pb o* T* ' 0 * ' 

iJlS’j-Jl j j — ■* vs<a l l U . J 40 £0^ J 

: i~~4 j J £■* j-**U 

. jlj^P i J>- t\j£*p Jl £Am oU*> Ji»-- f 

• J ^ J cjjj** - 

. j*Jl Ja-y j ^Jbj J OOa-t j~*iJ £bj _ jlo Ji»- - -*- 
j* >±,..*.:>j >j LjA^w jj***y\ js*£j 

iJUA Jp J j -i* ~ a}\ jJirf <Jp tS*^' Co J^>»r! V* 

. ( jUJb ^JUI J^- ) j£iJl aLp- *!>*» ^b^ 



b J Jb-*^b s rts*'lrN JJ-^' «>* Cr^ 

jlCilj *lllj jj-oLJl gjy £^*y <j~*" J , * A { ^ •*** 4 

jj*** JtA>- i>j-Uall <-r— ’b^'j 'r— *b^' 

JaJl il«U>l <J C^-LJl JUSpI JJj (V - 1“ ) ^jjuiUaJlj ^Ij.J^'b 

' ^-- } (Jl LfcjlCclj j J i~«l ji (Jp 

<Li (_ij jkJI iSj iJLdl ^ (J bw**y ^si J 

4JU (A j£Ji) Ut . Lij-JV ( WV) <-b^ OUi-,1 

- s> £teJl j** ("V*) J - *-»>Jjr^-j J~*>y 0* *y^ 




ijj £4 p-*^ £*r*y d* ^c*J 

Jl ^b^- ^^jJj-J-I jHjbll J***pI£» ot ojS^i LCj . 4~-*JI ^j^l 
. ijy+p . Jl J*l^u ^yj>- ttljjj 4^%l*Jl vl^UoVl ^ 

(T JSbi) Paleozoicic JiJl iU-l - Vjt 
ijj -~> J 4-~i Jl iij-aJl oLL*P Ootj J~*Jl <J ijUJl <-*J ^iiJl Cob* 
<Jj£a c*JI^J-Ij c.-> m > iJ l5 ijbll J** b 

4j jU j j 0 j£j Jl iiiadlj ij yd\ oLUp Cot ^ 

la»* ^uiJjl *Li5j • L*Ur ^j^jVl frl^^l -Cp \c^ c. J j jf Lcj ^Jlj 
4 j jJLiA 1 ^jlijC ^4^jJl j ^ * 1 1 ft Lit o>JLI >Uil J >jVl 
oli jLfit ij^l ji»bll J l^L-jlj IfUJj l^~ui c-tli (Source Rocks) 
jj_-^.<Ai uyy l» *ij$ \A iJL»j 0Li£ jt \±*~P JA Jjf-iJl Jl 4*jUJ.S 
(J^s» SJLil— C»Jl£ ijjliJl (— ijjJaJl i1)Ij t^"Ji - ^J- 4 ^1 

ijl^ ^»j«)l j /» « 1 1 ^ftJl jj^^l SlJ-l <-. ^> ~ 

4jf ( ^ ^ VV ) ^*jJl j/* C’ J^>- Li^il U y^- ^|~* viUi J 4-;- ~i 

. 4jJu1>- JiJij obuijjl J LjC j j bjb OlS’ 

(t J5w) Lios, ^UJl I /1\ ^-b^l - Ui 
J (_^jVl ^ll«x J J 9j*Aj ftjli ^UjC 4 la .x^xil oU-l . . 4> - 4jl~Ll \ZJj*£ 
<1»J ijli «-— '\jj Ifi c~~ •»jJ (, Aj^jU ^•Jl (j \c** 

Lf 0 j\i\ ioL*JJ ^1 jJ 3 ^ <— ^Ij J Jl iiU^NL* Jl J^Ul *1 j?* 

ii jJjc* (Lagoons) ol J ^-Jrl Jl iiLi^U V^l u**i 

. j^>^Jl jjihb^ ^Jjaj L» ^^liJl ^p 

: Quaternay to Recent I - ^pIj^JI - Y 

oL^l*»aii jsbi jp c ^»i^j i J i^ij^- j^s" j^ij 



- \Y - 




'- 4 -'* Jlj l* ^Ij ^»Jl *Ujf p la »» J &aJ-l ,j£ I ^Jl ( ) 

f ^ <J~* ) oL»( e »^ 1 $La£ Lf oljUJl j s^««Vl o jlpUo!) 

J* vM W*jij II UUSLit, ( jJl t . . c-o 

• v'y a* u-^J' 

J 4 ~*i <J-p jizZ ^Jl JUjJl j lj jU i- JL L»f 

jtUlL Jlr* J *r^* J 

(J ^JaP l£*-» OLojJl »w— <lj j ^JlJj ( JULI gj\ ) aJ yj| 
( ^ ) J^LJI J*JI ^ <-i/JUl >-Vl J ^u>JI oljO^Jll Jp i^U 

ts^*' <>* v - ^-* jj+jy’r *-*j*i l» Oj&j 

s^* jj->**M J£ «-— > \j) ^^*11 j^ij CjJaS\j JL » }\ j 

i-Jlp J »U^U ^L-^Vl (Jj-^A-I oljjLl iojVl (w— <ljj jJ 11 ^JUl>w 

• o ^ 1 



- >r _ 







^Lj j— *ji f^ u ^ \j~>%+j i £ujI**ji j. 

t ( ) J— £*ll ^1 JJ-i- 1 t ( 0^-J ) JJ— *OaJ i— * jIJ <U J>W» 

^JL* ) J^^JlJl c ( A-JL^Jp ) c ( olj*P )^>-tzll 

A*- u^\j> ) <■ ( £^*0 <j~r^ t * ( jiJ 

<u j j^J^t OoL* i jlJaJl uij ^liJl jL JUjjJl Osluf J3J . ( aj^jVI j j 

^»ljj^Ll (J *Aj |jlp Cr^' J> sAP f k x* V »*c^ 

Ulr^Oi^O ( C? j-*op J^>- j Ja^jVl 

SU-I I iwJi>- (J tajU of -L-ljOJl C*>w^jf ^ ( <ul$J <— ->jP ) 

<J ^Lil fjb \c*i <J o' 2 *-*. icOiJl 

J^jlmj ^ <» j> lL> j^ap jjOij ^>»<*j>dl olj^l ajIiAj 

(Inter — Trap Sediments) : •—* *j * V-* - ^ Ijifotii **~S jLL*t 

. ^OM>ji\ aJu^-I jjJ^UiU C-j jo^JI iijjJl Oj&j 

^ 4 I 9 £JjUJJ A,. mW ^J I i * - •*■ -il 1 JL_aJ J 

: JLdl ^>JI Jp i-uJl a-^JI 

^r Li<» axjlaJI oLi-l ox> 4 jI JU <J aJUuJI oUUjJI bL^ # 

a^j-^-I J-UdU jj^jVl ^la-** a^JLj Lj ji> a*x*JI 

*L>-jJl Ijj Lib ^yJl J^l a*>- jljif o^j . aJ yJlj 
ci bjCjj ^jL £Lr o^iiSl ei-A oj-jr ^ ^ J| C JL)I Jl aJL* jJI 

. obcij ^i! 

. aL^jiII ©Li-1 ci> ajIju L^J jl>* ^b-4 iikdl ^L- # 

j y>*~0 CJ^J 0 U-j>* # 

JljJl Jp JaIS' j+±. j >- til ^IjjJrlj Ja— jVl J 



- \t - 




j J 1^.1 « 01 j+*)\ » JU& XjZa i-uJl ^IjbU 

. Li>t J 

cSj*^ v ijUJi o^l » j iir £* v»«?Ji # 

J*- Jl i-L^Jl I iL^Jdl I CJ )&J ^jwLkJl J*a*}\ j 

Oi^* 0^^ jWsM <> 0~*M M* j \#yr J>^\ ^ # 

• jij^ 

L; Wjf <5^- Lijif J ^ viDiS'j ^JL! ijjyJI jtm C~J»yZ • 
^#*Vl J >% Jl ^y>^~ (5^4*1 |VJ Oj-y^JNl J «~<*jVl i ^liU Ifi* 

U~*~ O* ( U1*"_A" ) uvkkU ***Vj «d*l* £jX*ai 4>~zS 

Ja_iJl y*Vl jl «-^p <3^ <-Me-i Oi^Ul J 

V^ri J <Z~-jjS Li'i/ JliJl viJU j *w->-U^ Jlij t jw^lil JL^p UlS^j 

<,r*M* j jtldL ( *-»!/ ) viUJl i*JaP 

J c-jj£j IjS - . o^j jj>~* l$,‘k£ 

. i*ljJ ij iia^A 




JltiVlj U1 >11 







4_J;L3 


C/.^> 


ZyJjXl* 


i£i.UJi 

<il 

La—>_ 0 .i 




(1/*— 


* J' 




{^) 


U-U>»J» 

>uju 


W^yrJ^y 


cy-lu^ 1 

v> 5lJii 


j 


c^' 




-r-^'JJ - *i*%Sf % - > ‘J *=-'£*■* . 

ll> - i'l^r'r— -'jyiv'iJJ *tV*- ' ■»'- 
( )vJ|>-jJ V 5 ' *ip — ‘.Wv 1 ' 






' ig\Sc. \ ■} r*' ' <-£ 

V*^ j '-Ck> '- j 

(jy »J\4^W— Juj^i I 







- ^ ^"- j^le- es-rK^-sv*' 



- * • ^ 
js-VjC-#^ V W> - 




<L>o£-> 
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